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and 1 do here b} declare the following to be a |

- fwil, cear, and exact description of the in-
10
. the art tf) which 1t appeltams to make and

. _cluzen of the United States
- over, 1 the county ol Denver and- bt&te of
Colorade, have invented certain new and |
useful ?m.f)rc}vemmta in Methods and Appa- |

UW ',L-Z ”‘ED TALTJJ%

TUD :x:,_F’-’{‘I ]m LTF@ {/

ﬁfﬁ H’L

-_—ama.a —_—— e

JA\JEb \ 1“LOOD Ol‘ Dluh \*LR (JUL(}I ADU

METHOD AND APPARATUS FOR SAVING SLIMES II\: ORE CONCE"‘JTEATT(}N

" =—rrm -

NG 919 ’?09

I o all fw]wm it ma J CONCETT: - |
Be it ku@wn that I, JAmes N. I‘LOOD, a
, residing at Den-

ratus for 58 vINg Slhimesin Ore Concentration;

Ventlon meh as will enable others bklﬂﬁd n

use the siome.
My 1mvention lela,teq to Q method a,nd

- apparatus for saving slimes and float metal
In concentrating processes wherein a flow of

- dressing water is employed, as for 1115:.La,nct_, 11

operating what are knowin as the

. type of mblea and the Vanner or belt Lype

| IO
g L

ol concentrators.
concentrators tlie separation of the values-
and gangue 1s effected by g

1neach of said types of

puwrlca? of a flow of curvent of dressing

water which carries off the cangue or lighter

constituents of the pulp w hile ‘lh@ values are
]Ju,mpitated upon the table or belt and de-

livered therefrom by thu nmvem( nt (Jf bd]fl

30

table or belt.

~ The finely wmmmuted }}&ltldeb of me-
ta,ﬂlc

present in all ‘erushed ore are held
cither in suspension’near the surface of the

- water or float upon the surface, the surface

40
- of flow of the dressing water on the {

‘metallic particles

tenston and superficial viscosity of the water
operating to support the very fine metallic

partieles. A large Qmwumw of values Is

f{}.{lbtq.;lﬁ'litl\ eV itd,ult lost with, or carried
off in the tailings by the Jressine water.  In
| __m du t0 save such slimes or float
estabiish upon the surface of the drebmnﬂ'

water employed a series of waves or uplamed
lIIlE‘b ol water which mntersect the direction

thus j,mm{mlv Umugm vtion of the ﬁmtnw
108G Waves o LIIJIJ]HE"(I

Clines of water may be conveniently estab-

~Aion, T *waembi} employ a bar or-series of
bars of ‘tapering cross section having the

.'hf:hefi ;
- devices chosen for

mtimcuim the
that  purpose bmnu S0
arranged that their lower: edyes are lobatml
ﬂb(}VE‘ the normal level of dwwnﬂ waler,

As g %peuai apparatus suitable for use
carrying out the main featurce of my 111‘\/ en-

by means of capillary

apex. or apices theur-c:d dlz-,poaed above the

| Speclﬁcatlon of Letters Pa,tent
o Applicatmn ﬁled Nevember 23 1903

T T T

a channeled LOIlCEHiI;Li(Jl L:Lblt“

Ittlnf‘-‘el ._

oravity in the

11111{,1.:1,1 1

able,

| Pa,ten‘t;eu. Ap:.r.:tl B? ) 909
Serlal N{} 463 981

e

bmtaw ol ihﬁ dl(j‘bblllﬂ water, and in case of

the bars are
preferably located in alinement with the
channels thereol; and said features consti-
tute secondary o subordinate features of
my invention. - '
There are other, minor, teatures of inven-

tlon, involved in the Glunenml constructions

and particular arrangements of the several

parts of the .ippamtm all as will hereinafter

more f[ully appear. | -
In the drawings’ veferred to herein zmd

__ fmmmg part of t]11s specification, Figure 1 is

a plan view ol what 1s known as the (/aul COTN-
struction of a hlttmgel type of concentrator,
the same having applied thereto apparatus

adapted to the pmlomia nee of my method of

saving slimes; Fig. 2 is an end elevation of

the app &l&tllb, showing a transverse section
ol the table where the channels are w 1dest;

Fig. 3 is an enlar tred detail sectional view of a-

portlon of the apparatus and table shown 1,
Igs. 1 and 2

c Kigs, 45, 6 and 7 are detail

(0

6o

views of .{nmhﬁvatwnb 0[ the floats or ha,]a. |

which 1 prefer to employ as apparatus in
practicing my method of wnr*enu ation; Iig.

| 8 is.a plan view of a table and the ~3hme S V-
mg  apparatus,
- whelem the float bars are applied the whole
length-of a table having a
- ﬂexme Fig. 915 a view of the ront end of a
Irue \}'{11111@1 type of concentrator, showing,

&hOW’lllﬂ an arrangernent

chagonal line of

partly in side elevation and partly in vertical
section, the application of the foats or bars
ther Lto Fig. 10 1s a transverse sectional view
of the Vanner belt showing the relation of the

Aloat thereto and to the dr essing water flow-

g H‘ie}wvu Fig, 11 1s an 811] reod detail

one end ol a float; Flg. 12 1s a diagrammatic
view suntar to ]*w

parent effect pmdm cd upon the fine metallic

particles; and Fig. 13 1s o diagrammatic view
tHustratme

a series ol waves upon E plane
coneenty :LL!]]“ surigce.
Like wmbult refer £o like parts wherever

‘they occur. |
T will now proceed Lo describe MY INVen-
tion more [ully, so that others skilled in the

art to which it appwtaum may apply the

same.

“In the dmwmﬂ% A 111(11(,.11;95 q concents atox

3, 111&%1&*]11&3 the ap-

e
'C-;II

91

| me view of a pmtmn ol the Vanner belt and

£ F
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I table which may ha,ve a plain surface as in
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the case of the old Rittinger style, or Hay, as \ the under surfaces of which tlhe floats b, b are

1n the present stance, have concenfrate
chennels @, either formed in the hod or
created by riffies corresponding to the lands
@’ between the chapnels or grooves a, a.
Hor purposes of illustration the table selected
is one in which the eross section of the chan-
nels ¢, @ is formed by 2 long incline on the up-
per or ieed side, and a short, abrupt incline
on the lower or tailings side of the table, the
two 1nclines meeting in an obtuse angle; but
the character of the chunnel is not o material
matter or one of the Iimitations of thisinven-
tion.
T—i ap
cate a fine of flexure in the table; but sald line
of flexure is no

tion, except in so far as it assists , when taken
1n connection with Ig. 8
showing how the slime saving apparatus may
be readily applied to a tablo having such a
line of flexure. '

B indicates the feed hox, and C, ¢ the

dressing water boxes located on the upper or

~ feed side of the table in the usual manner.

30

39
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sented toward the surface
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Lhe table will have the usual latoral meling-
tion to induce the transverse flow of the
dressing water and the discharge of the
gangue, and will have a longitudinal lv recip-
rocating movement imparted to it by suit-
able mechanism (not shown) to discharge the
concentrates, as is common to concentrators
of this class. -

b, b Indicate a series of hars whicly aye sup-
ported or suspended above the table with

~their lower edges sbove the normal level of

the dressing waier surface, in order to pro-
duce by capillary attraction the raised water
lines, ridges or waves.
of said bars may bo brought approxi mately
into the plane of or in contact Wwith the nor-

mal surface of the dressing water, 1n no in- |

stance should they be allowed] to dip beneath
the waterlevel, as the effect would bo o setup
deleterious underllowing water currents. By
such an arrangement of the bars / the dupss-

&

Ing water adjacent to the lower edges the eof

s ratsed above its naturdl level to form g

series of what may be termed capillary
waves, as indieated diagrammatically in Fig,
13.  For the purposes of this spectiication
nud a5 indicative that these bare are never
submerged, T shall hercinaftor topm these
elements & ““flonts””.  These floats b, b are
preferal:ly of tapering cross section SO as to
have a limited line or rounded edge b’ pre-
ol the dressing
water, and said edges may be si ngle or multi-
ple for each float b, as mndicated in Figs. 4, 5,
6 and 7 of the drawings.  As will be readily
apparent, it 1s desirable that the floats shoulil
be vertically adjustable.’

B’, B’ indicate coupling bars or cleats to

- secured at intervals,
- will be noted,

1ng-water.

for supporting

The diagonally disposed dotted line |
pearing 1n Fig. 1 is employed to indi-

of the drawings, 11 ;

adjusting deviees

While the under side

D indicates the helt of

| o1 straps f, f that arc

preferably at intervals
corresponding to the distance between flie
channels of a channeled or riffled tulle. A
said floats are arranged fon-
gitudinally of the- table and conseqguently
transversely of or across the flow of the Jpes..
Where a channeled or rviffled
table is used, as shown in the drawings, the
Hloats are preferably located in e Wit
over the channels a, a. Any suitable means
and adjusting the floats nmay
be provided, as for instance those shown in
the drawings, which consist of an ntternally

and externally threaded sleeve or ngt N O~
- bedded in the table
part of the present invention, « which is plain where it passes through the
nor 1s 1t material thereto, or to this deserip- '

and a threaded bolt N/

cleat or coupling bar B’ and is provided with
collars 7* for securing the couphng bar there-
to so that the latter will e movable voertl-
cally with said bolt. The number of said
' N, N, and their loeation
will depend on the number and wrrangemoent.
of the floats b and couplmg bars B’ that the
constructor desires to employ.

In Fie. 1 of the drawmgs the floats b, b
are shown as contined to the dressing zone
of the table, hut they may be extended to the
stratitying zone of the table, as indicated in
Ifig. 8 of the drawings, by simply SITRNING
one of the coupling hars B* on ihoe dlagonal
line of flexure (ndicated by the dotted line,
K1g. 1) and lupping the ends of t]o | loats b, |
thereon.  In such a case. however, 1t is pro-
feired to omit each alternate float, so tha
they will ceeupy a sta geered refation on op-

posite sides of the line of flexure, as shown in
g, 8.

in the case of the Vanner type of coneen-
trator Blustrated in Figs, 9 to 17 of (e rraaw-
tngs, the form of the Hoats & and {hoeir PO

fation to the surface of the dressing watoep

are the same as i the caxe of the table hore-

tofore described, that is to say, the lower

edges of the floats are arranged to producee
capulary waves transversely of the dressing
water flow.  In tliese

and 1s supported in an inelined position, by
the rollers ¢, d' in the customary manner.
I Indicates the dressing water Hstributop
and I the pulp distributer. The ATTOW
shown In Ifig. 9 indicates the drection of
travel of the belt, whicl is contrary to the
How of the dressimg water; so that while e
Fangue 18 earpriod backwardly and  downe
wardly by the dressinge water, the coneer -
trates are carried torwardly and upwardly
by the belt and are discharged into a suitahle
receptacle.

Tllle fioats b, b shown in I1gs. 90 10 and 11
are suspended by means of suspension bans
adjustably secured to

igures of the drawmges |
the concentrator which
s provided with the usual upturned {1 anges o,

()
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7 whieh pass dumwh (11011-':} ated slots in the

SUSPENsion hars. In order to prevent any |
slimes from passing hetween the ends of the
{loats and the upturned. {langes d, d of ‘the
belt, u;e ends of the floats are pr ovided with

pieces d* of any “suitable flexible material,

preferably rubber, which' sweep against m‘_'
bear upon the uptumed ﬂanﬂoa d. 01 the belt
D, The pulp feeder I imrm a ready and

“advantageou- means of suspending the floats;

- but sueh. location or attachment ni the [lmltsj

1D

20

2
G

30

40

Tt
QO

60

is not essential or even imaterial, as inde-
‘pendent means of support for the {loats may
be provided and located over the belt at any
p{)mt or points back of the pulp feeder.

"The construction and arrangement of the

apparatus heing suhstautully such as her 0-:"

inbefore pointed out its operation will be as

follows: The pulp from the feeder B is dis-
tributed along the rearward 1 upper side ol the

table ot deck A and the dressing water is sup-
phed to tlle table irom the dlt%lllﬂ’ water
hoxes C, C" in the asual manner. If the ta- |
ble is one capable of flexure on the diagonal
line, the zone at the rear end and taﬂmﬂs |
side is shghtly elevated to retard the trans- |
verse flow of the dressing water and facilitate

the longitudinal forward travel of the. con-

imparted to the miblex. As soon a5 the level
of the dressing water is (,,stabhshed the cap-
iltary floats Z) b are adjusted so that their

lower edges ¢ au*«,e the formation of waves or

ridges dbmfe said level, whereupon the slimes

and float metals, instead of passing off with -

the tailings or gangue, will be affected by
sal waves and ml] he Umded to and with the
concentrates to the concentrate discharge

enel of the table, their travel being mﬂmmcg(lf :

bv the endwise ‘motion of the mble instead
of by the flow of the dressing water as hereto-

[ove. The adjustment and operation of the
loats are substantially the samein the Vanner
type of concentrator as in the table.  Where
float mineral exists in excess, as in the case |
of svlvanite, petzite, ('ha,lmmte tetrahedrite,

stephanite and the 11]1(, oniyv a p01t10n of the
arrested float mineral mfw be: thmwn down

upen thebelt, the remainder Leing held by the

f*dplli%n floats until it extends to and passes

over the uppm roller with the other concen-

trates. The apparent effect of the capillary

WAVES, a8 I have ohserved their action in t]u&,__'
mode of concentrating upon a concentrator
table, will be umlmatwd from an e\mnma—_l_'“_
tion of Fig. 12 of the drawings, wherein 1 1»:, 4|

capillary ﬂo&i 2 the (,fm{*mtmtol deek, 3 a
stratumn 01 Hm coar '%{31 nhmlhf;s 4 foat 111111*

ahiow the direction of flow of the dressing wa- |
ter transversely of the table, and the feather-
less arrows 111(11{.,;9‘1;@ cuxlenta withinthe cap-
1] my wave. __Ehﬂ mpﬂhzy Wm*es nt')t 011!3

Lemmteb I‘h.c., usmll l@ﬂﬂ‘ltudma] motlon is

he pulp distributer I¥ by means s of set SCrews | form upraised lines or ridges of water the
crests of which contact the lm& er edges ol the
floats, but establish and maintain, both on

65

the suﬂwe and internally, (*mlontb which

~capsize the Hoating ]m;t]deq and, wetting all

thelr bmtaves Carry them d{}wn to the br,at-

- tomof the btlemu from whence such wave
_mducul currents ale not strong enough to
again raise the fine metalhes H]thf“}uﬂh they
do.raise the fine cangue Illrtttel and hold 1t 1n
suspension so tha,t it may pass ofl as waste.

By the practice of my invention, it will be

noted, the percentage of slimed 1aetailics i 1 -

the tmlmgs is at once largely reduced, as Is
also the amount of slimed 51]1(,& in the concen-

t]‘&t&b while the volume of the C()HLGHU&LE‘&)-

1S lnf},tenall} increased.

Having thus described my invention, what
I claim and desure tf) secure by Letters Pat-
bnt 1S |

The method of saving slimes in concen-

70

79

80

o0
Qe

Lmtmﬂ' processes wherein dressing. water is

employed to separate unntnmuuﬂd metallic
particles from the accompanying gangue,

which consists in effecting a flow ol im_-

aqueous mixture of the par tl(*lt.,s to be sepa-

80

rated and establishing an upraised wave on

the surface of s_-,m.d mixture without obstr uet-

ing the fow of the mixture below the normal

level thereof.

2: The method of saving slimes in conéen-
trating processes wherein dressing water is
c,mploved to separate mnnnmuted metallic

particles from the accompany mg gangue,
which consists in effecting a fow of an- g
100

aqueous mixture ol the particles to be SR

rated and ralsing the surface of said mixture

at one or -miore p]amf‘ by capillary attraction
without ohstructing the flow of said Jw},.tm g

.bel(m the noymal level thereof.

i

The methr;nd ol saving ahmﬂ% i coneen-

timmg Processes wherein du essing watber is

employed to separate (,{}llllnlm‘;tu{ metallic
particles {rom the accompanying gangue,

which consists in effecting a flow of an.
agueous mixture of the pmtldea to be sepa- |
rated and impeding the flow of said mixture

by the interposition of an obstruction just

-_above the normal level of said mixture.

The combimation with a concentrator

_aml o dressing water supply therefor, of a
Aloat e:'-;{endmg in'a directionintersecting the
direction of the dressing water- flow, “said
float having at its lower. surface caplllm} '.
| contact with the normal surface of the dress-

mﬂ‘ u ate I

120 -

The - mmbmatmn with f umcentmtm* --

a"ul a dressing water supply therefor, of a
bhar float arranged transversely of the di eSS~ . .-

eral, and 5 gangue. The fe athered arrows | ing water flow with its lower edge above the -

gh(ﬂt}l&l surface level of the dre essing water 125
and in such pl(}:ﬂmlty to said surface as to

| establish fa,p;ﬂarv contact therewith.

8. The combmatmn with s mncentiatm



Ly

deck having longitudinally
nels, and a pulp feeder and

over the channels and favin
surfaces capillary contact Vi

dressing water surface.

1 i dressing water
supply, of a. plurality of longitudinally dis-
posec float bars arranged in line with and

518,709

disposed chan- |

g at their lower |
ith the normal |

In testimony whereof I affjx my signature,

n presence of tw

Witnesses:
I'raxk S,

0 subscribing Witnesses.

UARD

WritLran 8. Qann.
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